Chronic inhibition of NO synthesis produces myocardial fibrosis and arterial media hyperplasia.
Pathophysiological effects of nitric oxide (NO)-deficient hypertension are much better known than are the potential morphological changes. Hearts and main arteries were studied in 15 week old male Wistar rats administered NG-nitro-L-arginine methyl ester (L-NAME) for 4 weeks. A does of 40 mg/kg/day increased systolic arterial pressure by 30%, while heart rate decreased by 20%. Heart/body weight ratios were not significantly changed. Total cardiac RNA and DNA content and [14C]leucine incorporation into myocardial protein were, however, increased by 15%, 228% and 97%, respectively. Light microscopy of hearts showed subendocardial areas of necrosis along with different stages of healing. Morphometric evaluation demonstrated significant increase in myocardial fibrosis. Serum lactate dehydrogenase increased by 91%. Proliferation cell nuclear antigen (PCNA) immunohistochemistry indicated positive cells in areas of postischemic repair. Chronic inhibition of NO synthase (NOS) resulted in periarterial fibrosis and hyperplasia of the media in coronary arteries and aorta. RNA and DNA content, and [14C]leucine incorporation into protein of aorta increased by 255%, 95% and 49%, respectively. PCNA staining showed numerous positive nuclei in the media of coronary arteries and the aorta. It is concluded that inhibition of NOS leads to systemic hypertension with focal myocardial fibrosis reflecting reparative responses associated to ischemic injury. This sequence of alterations involves impaired arterial relaxation, and uncontrolled vascular medial proliferation attributed to the absence of smooth muscle cell proliferation inhibition by NO.